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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric field 
ejection head, an electric field ejection control device 
and an electric ejection coating device capable of 
enlarging a tolerance range of a gap between an ejection 
nozzle and an object to be coated and reducing an 
expansion range with respect to a diameter of the 
ejection nozzle when forming a stripe type coated 
pattern on the object to be coated. 
SOLUTION: This electric field ejection head comprises 
an introducing section for introducing a material to be 
ejected, an ejection section having a plurality of nozzles 
arranged in a line at predetermined intervals, a manifold 
to be 3 passage for temporarily storing the material to 
be ejected introduced from the introducing section and 
introducing it to the ejection section and an electrode (a 
voltage side electrode) provided in the manifold. The 
head is so constituted that at least the ejection section 
and manifold are electrically insulated from the 
electrode. There are disclosed an electric field ejection 
control device and an electric field ejection coating device adapted thereto. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The induction for introducing the quality of discharged substance-ed, and the 
discharge part in which two or more discharge openings arranged in the shape of a straight line 
at the predetermined spacing were formed, The manifold used as the path which carries out 
temporary storage of said quality of discharged substance-ed introduced from said induction, 
and is led to said discharge part, Said discharge part is an electric-field discharge head which 
has the electrode (electrical-potential-difference lateral electrode) arranged inside said manifold, 
and is characterized by insulating [ as opposed to / at least / said electrode ] electrically. 
[Claim 2] It is the electric-field discharge head characterized by forming said discharge part at 
least with an electrical insulation material in an electric-field discharge head according to claim 
1. 

[Claim 3] It is the electric-field discharge head characterized by having the configuration 
prolonged in the shape of a straight line in the array direction of the discharge part which 
arranges said electrode in the shape of [ said ] a straight line in an electric-field discharge head 
according to claim 1 or 2. 

[Claim 4] Claims 1-3 are the electric-field discharge heads characterized by arranging said 
electrode in the electric-field discharge head of a publication to the nearest to the inlet port of 
said discharge opening in the interior of said manifold either. 

[Claim 5] Claims 1-4 are the electric-field discharge heads characterized by having the 
pressurization section which pressurizes said quality of discharged substance-ed inside said 
manifold in the electric-field discharge head of a publication either. 

[Claim 6] An electric-field setting means to be the electric-field regurgitation control unit 
applied to an electric-field discharge head according to claim 1 to 5, and to generate setting 
electric field based on the input which sets up the gestalt of the electric field to generate, A 
synchronous-input means to input a synchronizing signal including the signal for obtaining the 
synchronization with the regurgitation location in said electric-field discharge head, and the 
coating location in a coating-ed body, The electric-field regurgitation control unit characterized 
by having a power generation means to generate the power of a predetermined gestalt based on 
said setting electric field and said synchronizing signal. 

[Claim 7] It is the electric-field regurgitation control unit which has a pressure input means to 
input the pressure which pressurizes said quality of discharged substance-ed inside said 
manifold in said pressurization section in an electric-field regurgitation control unit according to 
claim 6, and is characterized by said electric-field generation means generating said power based 
on said pressure. 

[Claim 8] The gestalt of said electric field to generate is an electric-field regurgitation control 
unit characterized by being a square wave when performing [ in / on an electric-field 
regurgitation control unit according to claim 6 or 7 and / said electric-field discharge head ] the 
continuation regurgitation. 

[Claim 9] It is the electric-field regurgitation control unit characterized by being the alternating 
current wave form which does not contain an in one direction flowed part when said square wave 
finds the integral in an electric-field regurgitation control unit according to claim 8. 
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[Claim 10] Said square wave is an electric-field regurgitation control unit with which it is 
characterized by 100V-10kV and a frequency F being the square waves whose voltage swing 
****-p is 1 Hz - 10kHz in an electric-field regurgitation control unit according to claim 8 or 9. 
[Claim 11] The gestalt of said electric field to generate is an electric-field regurgitation control 
unit characterized by being a pulse when performing [ in / on an electric-field regurgitation 
control unit according to claim 6 or 7 and / said electric-field discharge head ] the intermittent 
regurgitation. 

[Claim 12] An electric-field discharge head according to claim 1 to 5 and a supply means for 
claims 6-11 to be electric-field regurgitation coating equipment which has the electric-field 
regurgitation control unit of a publication either, and to supply said quality of discharged 
substance-ed to said induction of said electric-field discharge head, The pressurization 
regurgitation control means which makes said quality of discharged substance-ed which 
operated said pressurization section of said electricHield discharge head, and was supplied to 
said induction breathe out from said discharge part, The electric-field regurgitation control 
means which controls the discharge condition of said quality of discharged substance-ed in 
which said electric-field discharge head carries out the regurgitation, Electric-field regurgitation 
coating equipment characterized by having a migration means to output the synchronizing signal 
which shows a migration condition while transporting said electric-field regurgitation means 
and/or said coating-ed body, and the earth side electrode arranged in the location which 
counters said discharge part 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the field of a coating technique. When forming 
in a coating-ed body the precise coating pattern of the shape of a stripe especially arranged in 
the shape of a straight line at the predetermined spacing, it is related with a suitable electric- 
field discharge head, an electric-field regurgitation control unit, and electric-field regurgitation 
coating equipment. 
[0002] 

[Description of the Prior Art] The approach of breathing out the quality of discharged 
substance-ed (a coating ingredient ink) from the discharge opening of a discharge head, and 
carrying out coating to a coating-ed body (a web, substrate) as an approach of forming a stripe- 
like coating pattern in a coating-ed body, is learned. At this time, a desired coating pattern can 
be obtained by moving a discharge head or a coating-ed body so that the location of a discharge 
opening and the location which should be carried out coating may be in agreement Moreover, 
the amount of coating to a coating-ed body is controllable by adjusting the discharge quantity 
and migration length per unit time amount 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the approach using such a discharge 
head, after breathing out the quality of discharged substance-ed at predetermined initial velocity 
from a discharge opening, it performs movement which he left to the result decided only by 
operation of surface tension and gravity. Therefore, there is a problem that the breadth to the 
aperture of a discharge opening with the narrow tolerance of the gap of a discharge opening and 
a coating-ed body is large. 

[0004] It is made in order that this invention may solve such a technical problem, the purpose 
has the wide tolerance of the gap of a discharge opening and a coating-ed body, when forming a 
stripe-like coating pattern in a coating-ed body, and it is in offering the electric-field discharge 
head which can make breadth to the aperture of a discharge opening small, an electric-field 
regurgitation control unit, and electric-field regurgitation coating equipment 
[0005] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by following 
this invention. Namely, the electric-field discharge head concerning claim 1 of this invention The 
induction for introducing the quality of discharged substance-ed, and the discharge part in which 
two or more discharge openings arranged in the shape of a straight line at the predetermined 
spacing were formed, It has a manifold used as the path which carries out temporary storage of 
said quality of discharged substance-ed introduced from said induction, and is led to said 
discharge part, and the electrode (electrical-potential-difference lateral electrode) arranged 
inside said manifold, and said discharge part at least is electrically insulated to the electrode. 
According to this invention, after breathing out the quality of discharged substance-ed at 
predetermined initial velocity from a discharge opening, it can receive not only an operation of 
surface tension and gravity but an operation of electric field, and it can constitute it so that 
predetermined movement decided by that cause may be performed. Therefore, the tolerance of 
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the gap of a discharge opening and a coating-ed body is wide, and the electric-field discharge 
head which can make breadth to the aperture of a discharge opening small is offered. Moreover, 
since an electrode is arranged inside a manifold, the electric contact to the electrode is held for 
the quality of discharged substance-ed, and an operation of electric field is stabilized. 
[0006] Moreover, in the electric-field discharge head which the electric-field discharge head 
concerning claim 2 of this invention requires for claim 1, said discharge part at least is formed 
with an electrical insulation material. According to this invention, the electric insulation to an 
electrode is secured by the discharge part formed with the electrical insulation material. 
[0007] Moreover, it is made for said electrode to have the configuration prolonged in the shape 
of a straight line in the array direction of the discharge part arranged in the shape of [ said ] a 
straight line in the electric-field discharge head which the electric-field discharge head 
concerning claim 3 of this invention requires for claims 1 or 2. According to this invention, an 
operation of the electrode to two or more discharge openings arranged in the shape of a straight 
line predetermined spacing formed in the discharge part can be equalized. 

[0008] moreover, the electric-field discharge head concerning claim 4 of this invention — either 
of claims 1-3 — in the electric-field discharge head of a publication, said electrode is arranged 
to the nearest to the inlet port of said discharge opening in the interior of said manifold. 
According to this invention, the discharge condition of the quality of discharged substance-ed is 
stabilized. 

[0009] moreover, the electric-field discharge head concerning claim 5 of this invention — either 
of claims 1-4 — it is made to have the pressurization section which pressurizes said quality of 
discharged substance-ed inside said manifold in the electric-field discharge head of a publication 
According to this invention, the quality of discharged substance-ed is pressurized by the 
pressurization section which an electric-field discharge head has. 

[0010] Moreover, the electric-field regurgitation control unit concerning claim 6 of this invention 
An electric-field setting means to be the electric-field regurgitation control unit applied to the 
electric-field discharge head concerning either of claims 1-5, and to generate setting electric 
field based on the input which sets up the gestalt of the electric field to generate, It is made to 
have a synchronous-input means to input a synchronizing signal including the signal for obtaining 
the synchronization with the regurgitation location in said electric-field discharge head, and the 
coating location in a coating-ed body, and a power generation means to generate the power of a 
predetermined gestalt based on said setting electric field and said synchronizing signal. 
According to this invention, setting electric field are generated based on the input which sets up 
the gestalt of the electric field generated with an electric-field setting means, a synchronizing 
signal including the signal for obtaining the synchronization with the regurgitation location in an 
electric-field discharge head and the coating location in a coating-ed body with a synchronous- 
input means is inputted, and the power of a predetermined gestalt is generated by the power 
generation means based on setting electric field and a synchronizing signal. Namely, after 
breathing out the quality of discharged substance-ed at predetermined initial velocity from a 
discharge opening, it can receive not only an operation of surface tension ancJ gravity but an 
operation of electric field, and it can constitute it so that predetermined movement decided by 
that cause may be performed. Therefore, the tolerance of the gap of a discharge opening and a 
coating-ed body is wide, and the electric-field regurgitation control unit which can make breadth 
to the aperture of a discharge opening small is offered. Moreover, the power of the 
predetermined gestalt decided based on the setting input is supplied to an electric-field 
discharge head, taking the synchronization with the regurgitation location in an electric-field 
discharge head, and the coating location in a coating-ed body. 

[0011] Moreover, the electric-field regurgitation control unit concerning claim 7 of this invention 
has a pressure input means to input the pressure which pressurizes said quality of discharged 
substance-ed inside said manifold in said pressurization section in the electric-field regurgitation 
control unit concerning claim 6, and said electric-field generation means generates said power 
based on said pressure. According to this invention, the pressure in the pressurization section is 
reflected in the power which an electric-field generation means generates. 
[0012] Moreover, when performing the continuation regurgitation in said electric-field discharge 
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head, it is made for the gestalt of said electric field to generate to be a square wave in the 
electric-field regurgitation control unit which the electric-field regurgitation control unit 
concerning claim 8 of this invention requires for claims 6 or 7. According to this invention, the 
above-mentioned operation effectiveness (claim 1 grade) is remarkable by the high frequency 
component contained in a square wave. 

[0013] Moreover, when it finds the integral, it is made for said square wave to be an alternating 
current wave form which does not contain an in one direction flowed part in the electric-field 
regurgitation control unit which the electric-field regurgitation control unit concerning claim 9 of 
this invention requires for claim 8. According to this invention, since ionization of the quality of 
discharged substance-ed does not occur, the constraint to the quality of discharged substance- 
ed is small. Moreover, the above-mentioned operation effectiveness is remarkable. 
[0014] Moreover, it is made for voltage swing ****-p of said square wave to be 100V-10kV and 
the square wave whose frequency F is 1Hz - 10kHz in the electric-field regurgitation control unit 
which the electric-field regurgitation control unit concerning claim 10 of this invention requires 
for claims 8 or 9. According to this invention, especially the above-mentioned operation 
effectiveness is remarkable. 

[0015] Moreover, when performing the intermittent regurgitation in said electric-field discharge 
head, it is made for the gestalt of said electric field to generate to be a pulse in the electric-field 
regurgitation control unit which the electric-field regurgitation control unit concerning claim 11 
of this invention requires for claims 6 or 7. According to this invention, the intermittent 
regurgitation is performed by making the gestalt of the electric field to generate into a pulse. 
[0016] Moreover, the electric-field regurgitation control unit concerning claim 12 of this 
invention A supply means to be electric-field regurgitation coating equipment which has an 
electric-field discharge head concerning either of claims 1-5, and any of claims 6-1 1 or the 
electric-field regurgitation control unit to apply, and to supply said quality of discharged 
substance-ed to said induction of said electric-field discharge head, The pressurization 
regurgitation control means which makes said quality of discharged substance-ed which 
operated said pressurization section of said electric-field discharge head, and was supplied to 
said induction breathe out from said discharge part The electric-field regurgitation control 
means which controls the discharge condition of said quality of discharged substance-ed in 
which said electric-field discharge head carries out the regurgitation, It is made to have a 
migration means to output the synchronizing signal which shows a migration condition while 
transporting said electric-field regurgitation means and/or said coating-ed body, and the earth 
side electrode arranged in the location which counters said discharge part. According to this 
invention, the quality of discharged substance-ed is supplied to the induction of an electric-field 
discharge head by the supply means. The quality of discharged substance-ed which the 
pressurization section of an electric-field discharge head was operated by the pressurization 
regurgitation control means, and was supplied to induction From a discharge part to discharge 
The discharge condition of the quality of discharged substance-ed in which an electric-field 
discharge head carries out the regurgitation by the electric-field regurgitation control means is ~ 
controlled, while an electric-field regurgitation means and/or a coating-ed body are transported 
by the migration means, the synchronizing signal which shows a migration condition is outputted, 
and it is arranged in the location where an earth electrode counters a discharge part. Namely, 
after breathing out the quality of discharged substance-ed at predetermined initial velocity from 
a discharge opening, it can receive not only an operation of surface tension and gravity but an 
operation of electric field, and it can constitute it so that predetermined movement decided by 
that cause may be performed. Therefore, the tolerance of the gap of a discharge opening and a 
coating-ed body is wide, and the electric-field coating equipment which can make breadth to the 
aperture of a discharge opening small is offered. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation is explained about this invention. An 
example of the configuration of the electric-field discharge head in this invention is shown in 
drawing 1 . It is the perspective view in which drawing 1 (A) saw through the sectional view of a 
center section, and drawing 1 (B) saw through the interior. In drawing 1 , 1 is induction and a 
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broken line with which in a manifold and 4 an electrode and 5 show the pressurization section 
and 6 shows [ 2 / a discharge part and 3 ] a boundary. As shown in drawing 1 , an electricHleld 
discharge head has the structure which prepared each element part in the body part which 
mainly constitutes a manifold 3. A body part is also a base material while being a case 
(container), and it is distinguished in a manifold 3 in a function. However, case [ like an example 
shown in drawing 1 at least ], a manifold 3 is a part for the principal part of a body part, and 
semantics [ distinguishing them ] may not be made. Therefore, in not explaining, a manifold 3 
shall also mean a body part especially here. In addition, a boundary 6 means "the boundary of 
imagination", when a discharge part 2 and a manifold 3 are the things of one with the same 
ingredient, and when combining, it means "an actual boundary." 

[0018] There is induction 1 in order to introduce the quality of discharged substance-ed. The 
inlet is carrying out opening to induction 1, and piping for feeding with the quality of discharged 
substance-ed there is performed. By applying ** to the quality of discharged substance-ed, the 
quality of discharged substance-ed moves in the inside of tubing. And the quality of discharged 
substance-ed is introduced into the interior of a manifold 3 from an inlet 
[0019] A discharge part 2 is arranged at the tip of a body part (in other words, a part for the 
point of a body part is constituted). Two or more discharge openings are formed in the discharge 
part 2, and two or more of the discharge openings are arranged in the shape of a straight line at 
the predetermined spacing. Of course, the dimension configuration of this discharge opening, the 
number, array spacing, etc. are property (it designs) things determined proper according to the 
purpose, the conditions, etc. of performing coating, by the electric-field discharge head. When 
coating is performed, the regurgitation of the quality of discharged substance-ed introduced into 
the interior of a manifold 3 is carried out from the discharge opening of these plurality. 
[0020] A manifold 3 serves as a path which carries out temporary storage of the quality of 
discharged substance-ed introduced from induction 1, and is led to a discharge part 2. The path 
is simplified and shown in drawing 1 . Predetermined discharge quantity is obtained in two or 
more discharge openings of all formed in the discharge part 2, and an actual path has a 
configuration which does not become out of balance. 

[0021] An electrode 4 is arranged inside a manifold 3 and has the configuration prolonged in the 
shape of a straight line in the array direction of the discharge part 2 arranged in the shape of a 
straight line. In an example shown in drawing 1 , an electrode 4 is a rectangular plate electrode 
and has the structure where a lead terminal appears in the outside of a body part from near the 
center of the plate electrode. Electric supply for generating the electric field in an electric-field 
discharge head is performed from the lead terminal. 

[0022] Moreover, an electrode 4 is arranged to the nearest to the inlet port of the discharge 
opening 2 in the interior of a manifold 3. As compared with the case where it separates and 
arranges from a discharge opening 2, the discharge condition of the quality of discharged 
substance-ed is stabilized by arranging near the discharge opening 2 as much as possible (refer 
to drawing 3 and drawing 4 ). 

[0023] The pressurization section 5 pressurizes the quality of discharged substance-ed 
introduced into the interior of a manifold 3. In the interior of a manifold 3, it moves up and down 
on the top face of the quality of discharged substance-ed introduced from induction 1 by 
balance with the amount of supply and discharge quantity. Usually, rather than a part for the 
upper edge part of an electrode 4, as it is in the range of downward rather than the upper part 
and the pressurization section 5, as for the successive range of the upper and lower sides, 
control is performed. The compressed air is introduced into the pressurization section 5 in an 
example shown in drawing 1 . The top face of the quality of discharged substance-ed is 
pressurized by the compressed air. By controlling the pressure of this compressed air, discharge 
quantity is controllable. 

[0024] In the above-mentioned configuration of an electric-field discharge head, the discharge 
part 2 at least is electrically insulated to the electrode 4. It is suitable if not only the discharge 
part 2 but the manifold 3 is furthermore electrically insulated to an electrode 4. insulating 
electrically here — that is, the definition means that a current (direct current) does not flow in a 
static condition. If the above-mentioned definition is filled even if it is in the condition that a 
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current (displacement current) flows in a dynamic condition, it will be regarded as what is 
insulated electrically here. 

[0025] What is necessary is just to make an electric insulator intervene between an electrode 4 
and a manifold 3, in order to realize this condition of insulating electrically. However, if a 
discharge part 2 and a manifold 3 are formed with an electrical insulation material, since the 
property and configuration of an electrode determine most electric fields generated, they are 
suitable. As the ingredient, the ingredient of plastics or a ceramic system is applicable, for 
example. 

[0026] Although a detail is later mentioned about the quality of discharged substance-ed, 
electrically, the quality of discharged substance-ed does not have perfect insulation, either, and 
does not have good conductivity like a metal, either. In an electric-field discharge head, in the 
part to which an electrode 4 contacts the quality of discharged substance-ed, in this invention, it 
constitutes from an electrode 4 to the quality of discharged substance-ed so that the outflow of 
a current may be possible. On the other hand, it is necessary to prevent a surroundings lump of 
the current through the quality of discharged substance-ed, and leakage. Therefore, when a 
discharge part 2 and a manifold 3 are the ingredients which have conductivity, in order to obtain 
the electric insulation to an electrode 4, a discharge part 2 and to perform insulating covering to 
the inside of a discharge part 2 and a manifold 3 suitably are needed at least 
[0027] Next, an electric-field regurgitation control unit is explained. Although shown in drawing 2 
by using the configuration of electric-field regurgitation coating equipment as a block diagram, 
the configuration of an electric-field regurgitation control unit is shown in 20 of the drawing 2 . 
For an electric-field setting means and 22, as for a synchronous-input means and 24, in 20 of 
drawing 2 , a pressure input means and 23 are [ 20 / electric-field regurgitation equipment and 
21 / a power generation means and 25 ] monitors. The electric-field regurgitation control unit 20 
is equipment which supplies the power controlled by the electric-field discharge head. 
[0028] The electric-field setting means 21 generates setting electric field (data) based on the 
input which sets up the gestalt of the electric field to generate. A direct current and an 
alternating current are included as a gestalt of the electric field to generate. Moreover, as an 
alternating current wave form, the wave of a sine wave, a triangular wave, a square wave, a 
pulse, and others is included, and there is especially no limit. Here, a square wave is a pulse train 
which has predetermined pulse width and a predetermined period, and a pulse is a wave-like 
thing which the amplitude changes from a steady state, maintains only the time amount of finite, 
and returns to the original condition. Not only the above-mentioned wave-like class but a 
frequency, amplitude value, a start condition, a terminating condition, etc. are included in the 
setting item of the gestalt of the electric field to generate. Moreover, it can set up so that a 
frequency, amplitude value, a wave-like class, etc. may be changed from initiation by the 
predetermined pattern with progress of time of day before termination. 

[0029] The gestalt of such electric field to generate memorizes plurality to storage as presetting 
data. And a setup is performed by choosing from from the presetting data which suit coating 
conditions among two or more presetting data. This selection is performed by either of the 
modes performed by inputting directions data from the mode performed by actuation of an 
operator, or the exterior. The electric-field setting means 21 generates setting electric field 
(data) based on the input 

[0030] The pressure input means 22 inputs the pressure applied to the quality of discharged 
substance-ed by which the pressurization section 5 was introduced into the interior of a 
manifold 3. This pressure is used in the electric-field regurgitation control device 20 as data 
referred to when the electric-field generation means 24 generates setting electric field. 
[0031] The synchronous-input means 23 inputs a synchronizing signal including the signal for 
obtaining the synchronization with the regurgitation location in an electric-field discharge head, 
and the coating location in a coating-ed body. To the discharge opening arrange the single 
dimension in the shape of a straight line to the electric-field discharge head and perform coating 
to a two-dimensional front face, it is necessary to scan a coating-ed body by the electric-field 
discharge head. Although relative migration is performed in the scan, of course, any of an 
electric-field discharge head and a coating-ed body may move, and both may move the 
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migration. In this scan, the synchronous-input means 23 inputs the signal of the location which 
starts the regurgitation, the signal of the location which ends the regurgitation, the signal of a 
scan speed, etc. as a synchronizing signal. 

[0032] The power generation means 24 generates the power of a predetermined gestalt based on 
above-mentioned setting electric field (data) and an above-mentioned synchronizing signal. 
Fundamentally, although the power generation means 24 generates as power as [ ****** of the 
electric field decided by setting electric field ], it takes a synchronization based on a 
synchronizing signal then. For example, when starting the regurgitation and ending the 
regurgitation in the middle of the regurgitation, control of the power which suits them is 
performed. 

[0033] Moreover, the electric-field generation means 24 has the function to change the gestalt 
of the electric field generated so that coating conditions may be suited. For example, the 
discharge quantity of the quality of discharged substance-ed breathed out from an electric-field 
discharge head is decided by the pressure inside a manifold 3. However, although it does not 
decide "Be so much alike" but being mentioned later for details, discharge quantity is influenced 
of setting electric field. It changes so that it may follow, for example, the internal pressure of the 
manifold 3 which is one of the parameters of coating conditions may be suited in the amplitude 
value which is one of the parameters of presetting data. 

[0034] A monitor 25 displays the wave of the power which the power generation means 24 
outputs. Moreover, the display of the setting electric field of the electric-field setting means 21, 
the display of the pressure which the pressure input means 22 inputs, and the synchronous- 
input means 23 perform the display of the synchronizing signal to input etc. These displays are 
used, in order that an operator may operate the electric-field regurgitation control unit 20 or 
may check the condition. 

[0035] Actuation of the electric-field regurgitation control unit 20 is explained [ in / next / an 
above-mentioned configuration ]. First, the case of continuation coating is explained as an 
example (the 1) of actuation of the electric-field regurgitation control unit 20. In the electric- 
field setting means 21, the square wave whose voltage swing ****-p is 1kV and whose 
frequency F is 1kHz is set up, and the setting electric field are generated. The power generation 
means 24 inputs the setting electric field. On the other hand, the synchronous-input means 22 is 
continuing inputting the synchronizing signal in the scan of the coating-ed body by the electric- 
field discharge head. The electric-field generation means 24 also inputs the synchronizing signal. 
[0036] According to the scan timing which starts the regurgitation, for a while, in before, the 
electric-field generation means 24 generates the power (voltage waveform) based on the above- 
mentioned setting electric field, and supplies it to an electric-field discharge head. The electric- 
field generation means 24 maintains the power in the middle of the regurgitation, and the scan 
timing which ends the regurgitation — doubling — or — the — the electric-field generation 
means 24 suspends supply of the power to an electric-field discharge head behind for a while. 
[0037] In the above continuation coating, the tolerance of the gap of a discharge opening and a 
coating-ed body is wide, and the conditions which can make breadth to the aperture of a 
discharge opening small are explained. As a gestalt of electric field, the square wave is suitable 
from the sine wave or the triangular wave. Although an exact place is not clear as the reason, it 
is imagined as that which is related to a rectangle containing many harmonic content 
[0038] Moreover, the square wave has proper voltage swing ****-p in their being 100V-10kV 
and the range whose frequency F is 1Hz - 10kHz. From the stability of the regurgitation, or the 
ease of armature-voltage control, it is still more suitable in it being the range of 1 to 7kV. 
Moreover, it will be based on the viscosity of the quality of discharged substance-ed, or an 
ingredient presentation, and if conductivity differs, the optimal frequency will also change. In 
many cases, along with the rise of conductivity, the optimal frequency becomes high. If a 
frequency is low, the deposit to an electrode etc. is easy to generate and is not desirable. 
Moreover, when a frequency is high, there is also a problem that control of a power source on 
the engine performance becomes difficult. The range of a desirable frequency is 1Hz - 10kHz. 
From the continuity of the regurgitation, and a viewpoint of armature-voltage control, it is still 
more suitable that it is 100Hz - 4kHz. 
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[0039] Moreover, not only an alternating current but a direct current is applicable. In a direct 
current, it is proper in it being the range of 100V-10kV. In a direct current, even if polarities are 
any, there is especially no problem. 

[0040] Next, the case of intermittent coating is explained as an example (the 2) of actuation of 
the electric-field regurgitation control unit 20. In the electric-field setting means 21, the pulse of 
1msec width of face of 1kV and an external synchronization oscillation is set up for the absolute 
value Va of an electrical potential difference, and the setting electric field are generated. The 
power generation means 24 inputs the setting electric field. On the other hand, the 
synchronous-input means 22 inputs the synchronizing signal in the scan of the coating-ed body 
by the electric-field discharge head, and the pressure input means 22 is continuing inputting the 
pressure inside the manifold 3 by the pressurization section 5. The electric-field generation 
means 24 also inputs the synchronizing signal and pressure. 

[0041] According to the scan timing which starts the regurgitation, the electric-field generation 
means 24 generates the power (voltage waveform) based on the above-mentioned setting 
electric field, and supplies it to an electric-field discharge head. According to the pressure of the 
above-mentioned [ 1kV ] of the absolute value Va of an electrical potential difference, 
correction is received in that case. Although it mentioned above that discharge quantity was 
influenced of setting electric field, it is related also to the reinforcement of electric field that the 
quality of discharged substance-ed carries out the regurgitation in an electric-field discharge 
head with the pressure applied to the quality of discharged substance-ed in the interior of a 
manifold 3. In an electric-field discharge head, in order to make the quality of discharged 
substance-ed breathe out, it is necessary to apply the pressure exceeding a predetermined 
pressure. Although the pressure used as this threshold is not reached, if predetermined electric 
field are added in the pressure near it, the regurgitation of the quality of discharged substance- 
ed will be carried out 

[0042] Although the case where it continues breathing out according to the conditions at that 
time, and the regurgitation may stop if impression of that electric field is stopped, it shall stop 
here (this example). In that case, it sets, and since setting electric field are pulses, corresponding 
to a pulse, the quality of discharged substance-ed will carry out the regurgitation intermittently. 
Thereby, intermittent coating can be performed. It is necessary to add the electric field 
exceeding the electric field which that of the electric field at the time of making such discharging 
perform are the same as that of a pressure, and serve as a threshold. The correction according 
to the pressure of the absolute value Va of the electrical potential difference in the electric-field 
generation means 24 is made so that power which adds the proper electric field exceeding it may 
be generated to the electric field used as this threshold. 

[0043] According to the scan timing which performs the intermittent regurgitation in the middle 
of the regurgitation, the electric-field generation means 24 generates the power based on 
above-mentioned setting electric field and an above-mentioned pressure, and supplies it to an 
electric-field discharge head. And according to the scan timing which ends the regurgitation, the 
electric-field generation means 24 suspends supply of the power to ah electric-field discharge 
head. 

[0044] As mentioned above, it can use that the regurgitation arises, when the absolute value Va 
of an electrical potential difference is more than the threshold voltage Vt, and discharge quantity 
can be controlled by electrical-potential-difference reinforcement In this continuation coating, 
the tolerance of the gap of a discharge opening and a coating-ed body is wide, and the 
conditions which can make breadth to the aperture of a discharge opening small are explained. 
Although it is based also on the quality of discharged substance-ed, or electrode disposition, if 
magnitude of threshold voltage Vt is made into the range of 100V-3kV, it is proper, a 
regurgitation electrical potential difference is 100-10kV like the case of the continuation 
regurgitation — it is proper, and it is still more suitable if it is in the range of 1-7kV. 
[0045] Next, electric-field regurgitation coating equipment is explained. It is shown in drawing 2 
by using the configuration of electric-field regurgitation coating equipment as a block diagram. 
drawing 2 — setting — 20 — electric-field regurgitation equipment and 21 — an electric-field 
setting means and 22 — a pressure input means and 23 — for a monitor and 31a, 31b, 31c, and 
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31 d, as for a straight-line migration device and 33, an electric-field discharge head and 32 are [ a 
synchronous-input means and 24 / a power generation means and 25 / a supply means and 34 ] 
pressurization regurgitation control means. Among the parts which constitute electric-field 
regurgitation coating equipment about the electric-field discharge heads 31a, 31b, 31c, and 31d 
and the electric-field regurgitation control unit 20, since above-mentioned explanation is 
overlapped, explanation is omitted here. 

[0046] The electric-field discharge heads 31a, 31b, 31c, and 31 d are attached in the base 
material of the straight-line migration device 32. In drawing 2 , this part serves as a plan, the 
electric-field discharge heads 31a and 31c are formed in one side face of a base material, and 
the electric-field discharge heads 31b and 31 d are formed in the side face of another side of a 
base material. It is impossible to form a discharge opening in the side face of an electric-field 
discharge head. Thus, the array of the discharge opening which has an unrealizable overall length 
is realized by preparing an electric-field discharge head alternately at one set of an electric-field 
discharge head. 

[0047] The straight-line migration device 32 has a base material, the linear guide (not shown) to 
which it shows migration of a base material in the direction of a right angle to the longitudinal 
direction of the base material, and the mechanical component (not shown) which moves the base 
material. The control unit which controls the migration length from a zero, passing speed, etc. is 
contained in the mechanical component The control unit of this mechanical component outputs 
the signal about the location and passing speed of a base material while performing control which 
moves a base material at the time of coating. This signal is a synchronizing signal which the 
above-mentioned synchronous-input means 23 inputs. 

[0048] Although not shown in drawing 2 , the flat stage on which the coating-ed body of a plate 
configuration is put is established in the bottom of the straight-line migration device 32. The 
stage has the configuration which performs positioning and immobilization of a coating-ed body. 
The reliance device in which positioning makes the coating-ed body of for example, a plate 
configuration contact in the side, and a location is decided is applied. Moreover, immobilization 
makes a vacuum the tooth back of the coating-ed body of for example, a plate configuration, and 
the vacuum suction device which carries out adsorption immobilization is applied to a stage. 
Moreover, the earth side electrode is arranged all over the location of the stage which counters 
the discharge part of an electric-field head, or its stage. 

[0049] The supply means 33 supplies the quality of discharged substance-ed to electric-field 
discharge heads [ 31a, 31b, 31c, and 31 d ] induction. Usually, in order to win the bubble of air 
over to the quality of discharged substance-ed in the manufacture process, the fine bubble 
remains without having escaped. The degassing equipment which extracts the bubble of the air is 
contained in the supply means 33. Moreover, the pump is contained in the supply means 33 and 
the quality of discharged substance-ed in which degassing was performed is supplied to electric- 
field discharge heads [31a 31b, 31c, and 31 d ] induction through piping with the pump. 
[0050] The pressurization regurgitation control means 34 makes the quality of discharged 
substance-ed which operated the electric-field discharge heads [ 31a, 31b, 31c, and 31 d ] 
pressurization section 5, and was supplied to induction breathe out from a discharge part. That 
is, send the compressed air into the interior of a manifold 3, and the quality of discharged 
substance-ed is made to pressurize and breathe out and the compressed air is missed, the 
pressurization of the quality of discharged substance-ed is solved, and the regurgitation is 
stopped. Moreover, the pressurization regurgitation control means 34 outputs the pneumatic 
pressure inside a manifold 3 as a pressure signal. This pressure signal is equivalent to the 
pressure inputted by the above-mentioned pressure input means 22. 

[0051] An example of actuation of electric-field regurgitation coating equipment is explained 
[ in / next / the above-mentioned configuration of electric-field regurgitation coating 
equipment ]. First, the case where continuation coating of the fluorescent substance is carried 
out to the substrate (coating-ed body) of the plasma display panel with which the septum is 
formed is explained. As a substrate, a glass substrate is usually used. The septum which uses a 
glass ingredient as a principal component is formed in the glass substrate. A septum has width of 
face of 50 micrometers, height of 150 micrometers, and a pitch 300micrometer dimension, and 
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two or more (large number) formation is carried out in parallel on the surface of a glass 
substrate. 

[0052] The quality of discharged substance-ed in this coating is ink (fluorescent substance ink) 
which contains a fluorescent substance in a presentation. Between adjoining septa, coating of 
the fluorescent substance ink is carried out, it dries (baking), and a fluorescent substance layer 
is formed between septa. Usually, as for a fluorescent substance, the thing of three colors of R, 
G, and B is used for the luminescent color. Here, 3 times of coating is performed and the 
fluorescent substance layer of those luminescent color is formed in order. When the pitch of a 
septum sets to 300 micrometers, the pitch of the fluorescent substance layer of a specific color 
is 900 micrometers. Therefore, the array pitch of the discharge opening of an electric-field 
discharge head is taken as 900micrometerm. 

[0053] The substrate of the plasma display panel with which the septum is formed is beforehand 
put on the stage of electric-field regurgitation coating equipment, and alignment is performed, 
vacuum adsorption is carried out and it fixes. A predetermined gap is secured between the tips 
and substrates of the discharge part of an electric-field discharge head. Moreover, fluorescent 
substance ink is supplied to the induction 1 of an electric-field discharge head through piping 
with the supply means 33. Fluorescent substance ink is introduced into the interior of a manifold 
3, and suspends supply by the ink supply means in the place where the top face of fluorescent 
substance ink reached between an electrode 4 and the pressurization section 5. Moreover, the 
base material of the migration device of electric-field regurgitation coating equipment is returned 
to a home position. This home position is a front location from the location which should be 
carried out coating for a while to the migration direction of a base material. 
[0054] Next, based on a coating initiation directions input, the migration device of electric-field 
regurgitation coating equipment operates, and migration of the base material which attached the 
electric-field discharge head is started. In the place where it moved until just before the location 
which should be carried out coating, the pressurization regurgitation control means 34 supplies 
the compressed air to the pressurization section 5, and pressurizes the interior of a manifold 3. 
At this time, the pressure inside a manifold 3 is a pressure which makes fluorescent substance 
ink breathe out from a discharge part 2. The electric-field regurgitation control unit 20 outputs 
power to this pressurization and coincidence based on the setting electric field set up 
beforehand (see the explanation of the above-mentioned electric-field regurgitation control unit 
20). The power is supplied to the electrode 4 of an electric-field discharge head. 
[0055] Discharge and fluorescent substance ink flow between septa, an electric-field discharge 
head falls fluorescent substance ink, and coating is performed. Since migration with relative 
electric-field discharge head and substrate of the plasma display panel with which the septum is 
formed is performed, a stripe-like paint film is formed so that between a septum and septa may 
be filled. At this time, according to the effectiveness of electric field, the tolerance of the gap of 
a discharge opening and a coating-ed body is wide, and can make breadth to the aperture of a 
discharge opening small. Therefore, it is stabilized and coating with a high precision can be 
performed. 

[0056] In the place where it moved until just before the location which ends coating, the 
pressurization regurgitation control means 34 suspends supplying the compressed air to the 
pressurization section 5, and sets the compressed air inside a manifold 3 free. At this time, the 
pressure inside a manifold 3 falls and turns into a pressure which does not make fluorescent 
substance ink breathe out from a discharge part 2. The output of the electric-field regurgitation 
control unit 20 or power is suspended to this reduced pressure and coincidence. Therefore, 
power is no longer supplied to the electrode 4 of an electric-field discharge head. Next, if a 
migration halt location is arrived at, the migration device of electric-field regurgitation coating 
equipment will suspend migration of the base material which attached the electric-field discharge 
head. 

[0057] A detail is explained more, referring to drawing 3 and drawing 4 like above-mentioned 
coating, about the gestalt of the coating equipment which becomes proper, when performing 
stripe-like coating to an about 300-micrometer very narrow field correctly. Arrangement of a 
coating-ed body is shown in drawing 3 with the cross-section configuration of an electric-field 
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discharge head. For a manifold, and 4a and 4b, as for a discharge opening and 42, in drawing 3 , 
an electrode and 41 are [ 2 / a discharge part and 3 / a coating-ed body and 43 ] coating-ed 
bodies. Moreover, G shows the gap of a discharge part 2 and the coating-ed body 42, and P 
shows the location of Electrodes 4a and 4b. Coating is performed by the quality of discharged 
substance-ed passing a discharge opening 41 from the interior of a manifold 3, and transferring 
to the coating-ed [ discharge ] body 42 in the air. 

[0058] As shown in drawing 3 , electrode 4a shows the electrode arranged to the nearest to the 
inlet port of the discharge opening 41 in the interior of a manifold. Electrode 4b shows the 
electrode which has placed and arranged distance. As mentioned above, in an electric-field 
discharge head, an electrode is arranged to the nearest to the inlet port of the discharge opening 
41 in the interior of a manifold 3. That is, it arranges in the location of electrode 4a in drawing 3 . 
Thereby, tolerance is wide about the size of the gap G of a discharge opening and a coating-ed 
body, and the discharge condition of the quality of discharged substance-ed is stabilized. 
Magnitude of that gap G is set to 300 micrometers or more at this time. Thereby, the discharge 
condition of the quality of discharged substance-ed is stabilized. 

[0059] Moreover, let the gestalt of the electric field generated in an electric-field regurgitation 
control unit be a square wave. When it finds the integral, it is made for the square wave to be an 
alternating current wave form which does not contain an in one direction flowed part. And it is 
made for the square wave to be a square wave 100V-10kV and whose frequency F voltage swing 
****-p is 1kHz - 10kHz. Thereby, especially the stability of the discharge condition of the 
quality of discharged substance-ed is remarkable. 

[0060] This numeric value is a numeric value acquired by experience or experiment An example 
of the experimental data about the gestalt and regurgitation stability of electric-field coating 
equipment is shown in drawing 4 . In drawing 4 , an axis of abscissa is the value of the gap G of a 
discharge opening and a coating-ed body, and the axis of ordinate shows the frequency F of a 
square wave. The boundary region (line) which connects the boundary value (point) from which 
the stability of the discharge condition of the quality of discharged substance-ed is acquired, and 
it is shown [ cases /, 0mm and 7mm, / two ] by the curve about the location P of an electrode. 
In a boundary region, a side with the larger gap G is the field by which the discharge condition of 
the quality of discharged substance is stabilized in a side with the lower frequency F, and a 
boundary region. 

[0061], In an example shown in drawing 4 , the location P of an electrode has the field larger than 
7mm by which the direction of 0mm is stabilized. Although Gap G takes the maximal value near 
300 micrometer and the minimal value is taken near 400 micrometer, the field which will be 
stabilized if it is 300 micrometers or more in general is large. 

[0062] Next, the quality of discharged substance-ed is explained. The quality of discharged 
substance-ed is liquefied at operating temperature, and is matter which has conductivity. It is 
the matter which is in the range whose viscosity is 1000-1 million cps preferably, and has 
conductivity in the range of 10-1 0-1 0-4ohm-1cm-1. Fundamentally, the presentation of the 
quality of discharged substance-ed consists of components (quality of the specified substance) 
decided according to organic or an inorganic liquid, a binder, and an application to carry out 
patterning. Moreover, various additives, such as a dispersant, a defoaming agent, and a thixotropy 
agent, are mixed to the presentation if needed. 

[0063] as the liquid which can be used for the quality of discharged substance-ed — as for 
example, an inorganic liquid — water, COCI2, HBr and HN03, H3P04, and H2 — S04, SOCI2, 
S02CI2, FS03H, etc. are mentioned. 

[0064] As an organic liquid, a methanol, n-propanol, isopropanol, n-butanol, 2-methyM-propanol, 
a tert-butanol, 4-methyl-2-pentanol, benzyl alcohol, alpha-terpineol, Ethylene glycol, a glycerol, 
a diethylene glycol, triethylene glycol, Alcohols of **; A phenol, o-cresol, m-cresol, Phenols, such 
as p-cresol; Dioxane, a furfural, ethylene glycol wood ether, Methyl Cellosolve, ethyl Cellosolve, 
butyl Cellosolve, ethyl carbitol, Butyl carbitol, butyl carbitol acetate, epichlorohydrin, Ether of **; 
An acetone, a methyl ethyl ketone, 2~methyl-4-pentanone, Ketones, such as an acetophenone; 
A formic acid, an acetic acid, dichloroacetic acid, a trichloroacetic acid, The fatty acids of **; 
Methyl formate, an ethyl formate, methyl acetate, ethyl acetate, N-butyl acetate, isobutyl 
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acetate, acetic-acid-3-methoxy butyl, n-pentyl acetate, Ethyl propionate, ethyl lactate, methyl 
benzoate, a diethyl malonate, A dimethyl phthalate, a diethyl phthalate, diethyl carbonate, 
ethylene carbonate, Propylene carbonate, Cellosolve acetate, butyl carbitol acetate, Ester, such 
as an ethyl acetoacetate, methyl cyanoacetate, and cyanoacetic-acid ethyl; Nitromethane, A 
nitrobenzene, an acetonitrile, PUROPIO 2 tolyl, SUKUSHINO 2 tolyl, Valeronitrile, a benzonitrile, 
ethylamine, diethylamine, Ethylenediamine, an aniline, N-methylaniline, N.N-dimethylaniline, Ortho 
toluidine, para toluidine, a piperidine, a pyridine, the alpha-picoline, 2, 6Hutidine, a quinoline, 
propylenediamine, a formamide, N-methyl formamide, N.N-dimethylformamide, N, and N-diethyl 
formamide, An acetamide, N-methyl acetamide, N-methyl propione amide, Nitrogen-containing 
compounds, such as N, N, N\ N'-tetramethylurea, and N-methyl pyrrolidone; Dimethyl sulfoxide, 
Sulphur-containing compounds, such as a sulfolane; Benzene, p-cymene, naphthalene, 
Hydrocarbons, such as cyclohexylbenzene and a cyclohexane; 1,1-dichloroethane, 1,2- 
dichloroethane, 1,1,1-trichloroethane, 1, 1 and 1, 2-tetrachloroethane, 1,1,2,2-tetrachloroethane, 
pentachloroethane, 1,2-dichloroethylene (cis-), Halogenated hydrocarbon, such as 
tetrachloroethylene, 2-chloro butane, 1-chloro-isobutane, 2-chloro-isobutane, bromomethane, 
tribromomethane, and 1-bromopropane, is mentioned. 

[0065] What is necessary is just to supply it to a head under a room temperature, among the 
above-mentioned matter, after it heats a solid thing more than the melting point and it considers 
as a liquid. By the ink jet recording method hot melt type [ for example, ], although such a 
method is common, it is not used other than a special application which needs quick-drying from 
the point that it is necessary to prepare the heater section in a recording device, and the point 
which requires time amount for warming up. 

[0066] Since the boiling point of a liquid influences extent of the blinding in opening, it is 
important The range of the desirable boiling point is 105 degrees C - 300 degrees C, and is 180 
degrees C - 250 degrees C still more preferably. If lower than 150 degrees C, it will be easy to 
generate the blinding by desiccation, and it takes [ the desiccation after the other world and 
record ] time amount and is not more desirable than 300 degrees C. As for the liquid of such a 
high-boiling point, it is desirable to occupy more than all liquid 50 mass % in the quality of 
discharged substance-ed, and it is still more desirable to occupy more than 70 mass %. 
[0067] The quality of the specified substance which an above-mentioned liquid is made to 
dissolve or distribute will not be restricted especially if a big and rough particle which generates 
blinding with a nozzle is removed. For example, organic [ well-known ] or a well-known inorganic 
color pigment, a fluorescent substance, a color, the magnetic substance, a photoluminescent 
pigment, a mat pigment, the conductive matter, the ceramics, its precursor, etc. are mentioned 
conventionally. 

[0068] In order to paste up the above-mentioned quality of the specified substance firmly on a 
record medium, it is desirable to add various binders. As a binder used, for example Celluloses, 
such as ethyl cellulose, and the derivative; alkyd-resin; polymethacrylic acid of those, Saturation 
the acrylic resin (meta) of **, and metal salt; — Pori (meta) acrylamide resin [, such as Pori N- 
isopropyl acrylamide, ]; — styrene resin [, such as polystyrene, ]; — Various polyester resin; of 
partial saturation Polyolefine system resin [, such as polypropylene, ]; vinyl system resin [, such 
as a vinyl chloride vinyl acetate copolymer, ]; — polycarbonate resin; — epoxy system resin; — 
polyurethane system resin; — polyacetal resin; — amide resin [, such as benzoguanamine, ]; — 
urea-resin; — melamine resin; — polyvinyl alcohol resin — and anion cation denaturation; — 
polyvinylpyrrolidone and its copolymer; — nature, such as gelatin and soybean protein, or semi- 
synthetic resin can be used. Two or more sorts may be blended and used for these resin only as 
independent in the range to dissolve. 
[0069] 

[Effect of the Invention] As mentioned above, according to the electric-field discharge head 
concerning claim 1 of this invention, the tolerance of the gap of a discharge opening and a 
coating-ed body is wide, and the electric-field discharge head which can make breadth to the 
aperture of a discharge opening small is offered. Moreover, since an electrode is arranged inside 
a manifold, the electric contact to the electrode is held for the quality of discharged substance- 
ed, and an operation of electric field is stabilized. Moreover, according to the electric-field 
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discharge head concerning claim 2 of this invention, the electric insulation to an electrode is 
secured by the discharge part and manifold which were formed with the electrical insulation 
material. Moreover, according to the electric-field discharge head concerning claim 3 of this 
invention, an operation of the electrode to two or more discharge openings arranged in the shape 
of a straight line predetermined spacing formed in the discharge part can be equalized. Moreover, 
according to the electric-field discharge head concerning claim 4 of this invention, the discharge 
condition of the quality of discharged substance-ed is stabilized. Moreover, according to the 
electric-field discharge head concerning claim 5 of this invention, the quality of discharged 
substance-ed is pressurized by the pressurization section which an electric-field discharge head 
has. Moreover, according to the electric-field regurgitation control unit concerning claim 6 of this 
invention, the tolerance of the gap of a discharge opening and a coating-ed body is wide, and the 
electric-field regurgitation control unit which can make breadth to the aperture of a discharge 
opening small is offered. Moreover, the power of the predetermined gestalt decided based on the 
setting input can be supplied to an electric-field discharge head, taking the synchronization with 
the regurgitation location in an electric-field discharge head, and the coating location in a 
coating-ed body. Moreover, according to the electric-field regurgitation control unit concerning 
claim 7 of this invention, the pressure in the pressurization section can be reflected in the power 
which an electric-field generation means generates. Moreover, according to the electric-field 
regurgitation control unit concerning claim 8 of this invention, the above-mentioned operation 
effectiveness (claim 5 grade) is remarkable by the high frequency component contained in a 
square wave. Moreover, according to the electric-field regurgitation control unit concerning claim 
9 of this invention, since ionization of the quality of discharged substance-ed does not occur, 
the constraint to the quality of discharged substance-ed is small. Moreover, the above- 
mentioned operation effectiveness is remarkable. Moreover, according to the electric-field 
regurgitation control unit concerning claim 10 of this invention, the above-mentioned is and 
especially the operation effectiveness is remarkable. Moreover, according to the electric-field 
regurgitation control unit concerning claim 11 of this invention, the intermittent regurgitation can 
be performed by making the gestalt of the electric field to generate into a pulse. Moreover, 
according to the electric-field regurgitation control unit concerning claim 12 of this invention, the 
tolerance of the gap of a discharge opening and a coating-ed body is wide, and the electric-field 
coating equipment which can make breadth to the aperture of a discharge opening small is 
offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the configuration of the electric-field discharge 
head in this invention. 

[Drawing 2] It is drawing showing the configuration of electric-field regurgitation coating 
equipment as a block diagram. 

[Drawing 3] It is drawing showing arrangement of a coating-ed body with the cross-section 
configuration of an electric-field discharge head. 

[Drawing 4] It is drawing showing an example of the experimental data about the gestalt and 
regurgitation stability of electric-field coating equipment. 
[Description of Notations] 

1 Induction 

2 Discharge Part 

3 Manifold 

4 Electrode 

5 Pressurization Section 

20 Electric-Field Regurgitation Equipment 

21 Electric-Field Setting Means 

22 Pressure Input Means 

23 Synchronous-Input Means 

24 Power Generation Means 

25 Monitor 

31a, 31b, 31c, and 31 d Electric-field discharge head 

32 Straight-Line Migration Device 

33 Supply Means 

34 Pressurization Regurgitation Control Means 
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(2) 

/ 

[»#« 1 1 &&&®)«.Z%A1rZ tdbom^U t s 

«HrfKLWe«tUi»fc3K Ki, 
SfllE-7=*-/w K©rt»fcE* LfcmH (tEWUi) 
i*#U ■f<4<itWn!ta»«:tWB»Kfc»UT 

Ko 

[M**2] »*«lE«©«ffetU^y KfcJBV^ io 
[If *9 3 ] MM! 1 *fctt 2 iB«©m#ntai- y K 
•JMfctti^y K. 

*KSrJ0BEr5aiffi»S:*i-5Ci:Sr4**i:-*-5«jW: 

tts i ttax**c*$ it 5 site* t <r> mm znz it * 

©(S*Sr^tfK»«*SrA*+5HJ!IIA*#»i:» HWB so 

Kj&m* t nenaflt v «©»•©** & 
jitttuMMSB. 

7 ] §!*Jg 6 Ett©m*&tffMttKIE£;m> 
T, HtifEftPJEgi5(cioV>TiJE- : 7=*-^K©rt0C©HtiE 
ttqtffl*Kt*Pffii-5ffiA«rA^"t-5ffi*A*#«*r* 

[W#ig8] sf5R«6o6fctt7fEe©?g;#Pttb»J#SI 
aicfc-t,>T. lWE?8£-?-3m#©»f£ti, SfFEttflottii 40 

[»*qi9] ff*«8fE«©m^i!tffisij^g<c*Jv^ 

[»*«10] «#*8*fctt9E*©*#efctUf|i!» 
£Bfc*JV*-C. IMEJE»«H«fiEJ6*Vp-pas 1 00V 
~1 OkV, ^ft»F*5iHz~l OkHz©3EEff^T* 
*> 5 d t Sr&igt £ 1" 5 *ff qtlb M9PSB. 

»#*6 4fcl±7E«©ttJMfcffifH» so 



2 

SUfcts^T, !IMH8±-*-***©»l6fi. tftE«#ek 

ai^yKt, ts*«6~i i©^-f^iE«©m#D±m 

«H»SEBt«:*^S«J|L«:ffl»I«B-?*)oT. illBtt 
lWEm»?tm^j/K©IWBaiE»*IM^L 

*8tmi-*Wl^ttffl*K©ltUJ*»tr«l»i-5«ff!t 

[0 0 0 1 1 

fcfc, Bf3fe©^PlXiS^^(c6S?iJi-5^ hv^y 

x&sfcHi-a. 

[0 0 0 2] 

[«*»«] h7-fy««)ii^-y 
ZM&l-iZ&b l/T, Pitil^-> K©«tffl?L*»b*a:m 
ttK (fclfflsK -f trtttUtTtftttZMfl. 

ottaaroteBirMxi-^t^at i 5 irettb 

K*fcr±tSa&Xtt*Sr»»i-5dtk:J:9B?a©a 

©P±ttli:^i3lEg|ltSrW®ii-5 d t \zi. 9 t»i*flc^ 
©ttl*«:«l»-r*c: t*t»#*. 

[0 0 0 3] 

stmts' KSrfflv^5**-Cf±, 4*!tia*Wttettll?L*»6> 
0ff^©«)SS-CPtffl Lfc^li, *BD5S^t*^©^fflfc* 

H17Li*ttI*fl.i:©W«©l1 : *t.lias*»f\ QtfflTL© 
7LSt»i-5J!i:*5#*:#v^i:V^HI«#*>5. 
[0 0 0 4] **Wttr©J:5*BUlSr«lfti-5fcit)K: 
^$nfct©T*59, *©itttt» 
^^©ax/^-ySr^-t-S^lv, etffi?Lt*a 
XWt©^l^©lT^®iai!) 5 J£< «tm?L©?LeK:»i- 

mifn±m$ij»^s, m#»±!iiMxgiisrti«-r5di(c 

[0 0 0 5] 

[WBSr«i*i-5fc»©#a] ±EIWHH:TE©*«W 
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T«*ftfc*»£;fcT^5J:5fcLfct>©T*><5. 

[0 0 0 6] tfc, **W©»#*2t«5mffBttB^ 
[0 0 0 7] Sfc, *36W©S.**3fc#3m#!ttti~ 

[0 0 0 8] Sfc, **«©»#* 4 fc{S5**l!ta~ 
y Ktt, 1 ~ 3 ©<^1"ix;ME*©«ff "±ffi^ y K 

ifEaffiliflE^=^-/v KwftgBKfctt 5 
WEetmaoAPOilifiKEIli-SJ: 5fc.t,fct>©t , *> 
So *«Wfc.t*Ltf» &p±m#jK©n±a#«;4S£&1- 

5o 

[0 0 0 9] #«9!©!*#B5fc:«3*JMfcffi^ 
y Ktt, fll#*l~4 0V^-f*LA>E*©«#8tffl^y K 
tetour, lltrE^=#-/V'K©rttt©«rK4*&ffl4Mtfc 

loo i o] **woai#a6Ki»5mJH!tmM 

ttfcI*{*K:fctt5»I«Mtfc©H»fc»5fca©tt* 



4 

*WKJ:iilf, «JW£¥SCJ:9*£1-smj|U!)Kli 
P»Wt*S*AA $ *V, «*4fifc#RK <t 5 R^m# t n 

i i: Ufc#o"C. Ptffl?Li:«X^flsi©p B 1 

v ^t^:* e5^fcM3E©^ffi©m^* 5 m#»tai^ y Ki-tt 

[00 11] ±tc, *»W©»#*7fc«5mffa:W*! 
S«fEAPffi»t*JV>T«(rE^=*-/wK©rt»©irE^ti: 

i-<5J:3fc:Lfct>©-C*>3. **MfcJ:iitf, mfffe* 

So 

[0012] *fc, *x9jQM*ig8£tt3*mtmm 

*J^T. t&B»£-|-3«ff©JB«tt, «!TE«*ettil^y 
Lfcfc©-C*>3. **HK:J:iitt\ J6»*fc^*ix5M 

[0 0 13] #«E©»#99fc#3m#!±:tHfM 

„JtrEB^ftll^kfc#^^.E«»^f ftiaSMIWR 
T*foSJ;5(-Lfct©T-foSo *«WI-«tntf» tttbtti 
*K©««*fi*4:^*»bR!tffi*Wi#t'5«lttas/h 

[0 0 14] *fc» ;ran©M**i OKftsmiMttt 

ttuffsna. 8 * fcn 9 KasmfftfcttMfjMi 
fcjai^r. WrEJe^RJitlffiawVp^ 1 o o v~ i 

OkV, «RSfcF*5lHz~l 0kHz©«JfJ«-Cfc5 
J:-5fcLfcfc©-e*)5. *«MtJ:*Ltf. Wifio^fflS* 

[0 0 15] *fc, *^BJ©lf*JSl HC#5S#BtttJ 
MlPttCtt, »** 6 4fctt 7 KffSftffifcUMlPStK 
tcJb'^T, liWE«4-f-5«»©»IBtt, MEm^n±|±j^ 

ICLfct>©T-foS 0 **WfcJ:ntf. 38*i-5«»©» 

[0 0 16] *«W©»#«1 2fcffi5**!tai 
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K*flWEftJUfctH~5' K©BB»A«fc«Bi-5fM&¥ 
154, WEmiHtU^y K©WIB*ffi»*rl»f^tTlWE 
BABfcilfeft UfcWIB*tttll4fcK*WBetttl»*»6>«tU 

•t Z iftlEftnt tiifeR© ebttfttt *ffi«p-t-« VffltiilffifP 

**wasi-5 4 4 tfc»att«*:*i-ra«(t**iHAr 

ABBS 4* !rtt5i5(:Ut©tfc5. 

ihtf, 9 BttfflfcftioSftJMfcffi^y H© 

BABfctfetesix. -ttffetaMW^aKjitjmffetffl^ 

s/ K©JPff»#»#SixBABfcifo|& LfcBBfctHBfttf 
Ifctlltt^&lttUU BJMfcHBIBWkfciOBJMfctiJ^ 

s/ K*sista-f 5*etta*ft©i>ttattiB#M»*ii, 

#BfcJ: DBJMfcffl¥&:l3J:tf/*fcti»Blfttt#B 
££3x3 4 4 tKBSttBSr^BBBfttftHaS*,, 
»«BS#!fcffl«fc#l6rt-5ttftfcfiBi*ix5. 

tt. *ffi«at«#©flUl«tt-cfc<mjM>IMitr« 

^©ffS<aH* s JK< , 5tffi?L©?L@l-M-f-5J!£^ u 
[0 0 17] 

[«M©H1£©^] &»c. *^pjlco^THiS;©^flg 
SrBWi-3. #BWfc*stt<5ftJMfctH^;/ K©B*©- 
0ij^m 1 (c^i- 0 Hi (A) ttf&SB©BEEU Ell 

(B) ttrttttrattLftJEMBTCfc*. BlfcfcHT, 
lttBAB. 2 ttPtitJgflK 3li-?-*-;uK, 4 lift 
SliJPJESS, 6(i«#^i-^T*fo5„ 

-rxo\^. ftrntm^y m, £4 ut-7=*-^K3 

•*>9, «Bfc*l*T^=*-/i'.K3fcttES']**lS. t 
*» U -f< ft < 4 1 El 1 KSH^-B© ± o ft^l-tt^ 

::-cii, BiUftWLfcuBftfctt, -7=*-/wK3tt 

*#«»t>**+51>©i:1-5. ft*>\ ttff 6 fioiffigB 

fctt r{E«©Bffj SrftBU «*ftfc-frfc *>©?*>* 

[0 0 18] BAB ill. »tfctMMt*BAi-5fc«>fc 
*>5. BABlfcliBAP!iSBnl,"C#3» tilc*et 
HHMttrBB+5 fcfcoBBWTtoft*. $"±fflfeHK 
E*an*.$£ifcJ:0, BqfcttittirttfrtfcBBI-*. 
* LT«ttaMMr»*Aa*»b-v=*-A' K 3 ©rtSBlc 



5 

gASixSo 

[0 0 19] qfcffltt2tt» *ttft£©£Wk:Kft$liS 
<ftl^*.*i, *»»»©**«» . 8t 
ffig|S2tC|±, «ft©tttt?L#BA&*VCl3 9. *©«& 
©!tm?LttBfS©M«"CjailttlwEyilUT^5. 

KfcioTBltrfrSBtt, BfcBXTBiE 

saABKBALfcBlfcttBJttt. ftI*JfT*>ix5 i: * 

[0 0 2 0] -7=*-/VK3»4, BABl it)«ALfc 
»tfcffl*K*-B»BLttfflB2fcB<aBi:fc5. * 

B©i§B»i. tfcffl»2fc»j*£;hJtB»©efcttl?L©-t-'* 
X *J ^ TBf 5£© 6b ffl fttffe b ix, 7F*9ffi 4 ft ft ^ <fc 
5ft^Sr*i-S. 

[0 0 2 1] ft® 4 li, •7=*-A-K3©rtB£EB$ 
Jx. BB#fcE5H-5ti:ffl« 2 ©E?J#lSlfcHB:|KfcB 
tfaJtHKfc^rfS. BlfcBi— «tJs^Ttt. BB4 
20 »±ft#B©«BB-e*> 0 . *©««ffi©>f*WiSi6»e>y 
-m*&*#m$<OftWkVUtiZmm}:tl:<oX^Z. 

^•©y-KB^fcfTfcixS. 

[002 2] £fcft®4tt, -7=*-/WK3©rtftS^*5 
ltSetmfl.2©AP©ittiSfcEft-*-5. etffl?L2!6>e>(t 
JxTE«1-5*&4JttS!U T#5^P±ffl?L2©j&<- 
(cEM-t-5 r 4 tc J: 9 «!taifcK©(!tfflttlB!6S$«i-5 

(El 3, EI4#R5) . 

[00 2 3] MmMSiZ, v=.*-/PK3©rtast*A 
a*K©±B5r±tt#Sftti!tfflftt©*li«-e^=*-^K 

3©rtttK*Jfc^T±Tfc»«li-S. iift. *©±T©& 
iij^Hti, mH4w±iagp4>J;») t>±**>oApjEgB5 J; 

i—M\a*^XfimU 5 fcttJEtt2jWSi*A3ix*. t 
©JBBSS^J-J;o-r«Pttbteig©±B(±aiffi$ix5o - 
©JE^Sa©E^5r*J»-r5r4(ciioT, ntffl*Sr»J 
B-t-ir 4;45T-f 5. 
[0 0 2 4] BJUbffl^y K©±a©«^IC*5V>T, f 
« <ft< 4 t8tmB2H:ft«4»CS*LT«ft«J»cB**ix 
Ti/ >5. $ f>l-n±mS8 2 fc'lt-Cft < K 3 fcft 

ftftlcBftdivcvistri. i-fttJ'b-t.oSBtt, »ft 
ft«Bt*iv^"C«« (BBBB) ^aaxfti^t«rft* 
1-5, B«)ft*tBt*i^TftB (BiftftB) *s«h,5« 
mxkvxh. ±E©SB*«fc**iJxtf, 
«tW»cB»*ttTV>5 t>©4^^e$ix5, 
[0 0 2 5] r©ft^W»Ci|i6^$JxTl/>5^fl85rliai- 
Sfcftlcii, fc4x.tf, IS1S4 a* K3 4 ©13 

so fcB*«jft|ft*flfS:^S$*ixtf J:v». l*»U UttHSB 
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[00 2 6] fti£aj&fCI-O^Tl4i£WSrg&1-5#, 
$«tffi«K lim^W »4££/4*&8&tt £ =frt 5 t> © T*t> 

*©fc#>, qtma5 2t-v=*-/vK3t 

2, ff3g{C(±qtfflgl5 2 i-7 = *-^K3©rtElC*fLT 

[00 2 7] &(::, *»«taiMtP3SW£o^TRWi- 
5. *JHtfflftI*ll©««Sr5 r By^iai:U-Cia2fc 

2 OlC^LTfcS. E]2©2 Ofc&VT, 2 0 (i^#nt 
fflgfi, 2 1 (IS^^SfS, 2 2 HtJEaAA#», 2 

•nmmxti^wc. 2 4ttm*^#«. 2514*=* 
-■cfoSo m^»taa»j»»«2 o(im#ntffi--7 kiciw 

[00 2 8] 2 1 (4, «£i-amjf©»ti 

5. £fc£»ftifc»i LTI4, jEWR* HAS, 
frxfWzk Xh"). k i*fe%Vtmfrt>Mti&t> i M 

[0029] roi vtm±-f : bm,R(oBmii. T'y-t 

s/ hr-^i fC«»S:1B1t811KeittT*J<. -t U 

fc, *fctt^»*»b»*f-^*:A*UTtT5*- K© 
v ^1**1**1- J: o-cffbiia. 2 1M\ *o 

[0 0 3 0] EAAA*R2 214, flJff«5^ = *- 

Cl©E7Jl4, m»HtWIW»«ll2 0fc*i^Ts 



(5) 

[0031] ®mwzwt2 3i4, miMta^* Kfcfc 
it 5 tttattii t *k: fc it 5 ^itts fc © mm & 

Kl*5^-Cle»«l^»l* J tTfeix2.l5lft?*)5^, ^©& 

K)LTt>4<, SfcW^^SitT'bivs r©£3£l- 
fc^T, l*HBA2>#S2 314, ettHSrM*fei-5tt:e©(S 
n±m=lr»7i-2.te»©ft^, *SiSS©ft€-, 

[0 0 3 2] m*£j*¥» 2 4 !4mr^©R^m# (v*- 

5. «Afi«#«2 4tt» S#tt(wf4, iS^m#l-4o 

20 5. fctxl4, !ttaSrW!*H-5t#» <&»©&*, thtb 
*rl*Ti-5i*fcf4. -tHt)lcig-&-rsi;*©©JW 5 tt 

[0 0 3 3] Vlf^fiK^ft 2 4 14, MIMICS 

K©5tttlSl4, -^^^-^^^©^©Jl^lCioXi*: 
45. U^U, ^fc*ltl-4ot:^:4 5©T'l4^<, & 

»ttaai-5*s» p£mfti4R;e«i#©^fP5rsit5o t 

fcA5oT, fctX.fi, ^ytyhf-*©^7>-^© 
30 — o-efcSlg^fililrlll^©^^^-^©— o-e*>2> 
7=*-/i- K 3 ©rt&BE^Ica^i-^ 4 5 ic^M-r 5. 

[0 0 3 4] ^ = ^-2 5(4m7J^J*#©2 4 ^tb^i- 
Z>&jj<D$Ltei:$imirZ> a 4fc, m^R!£#©2l©R 
-JE«HLo**. flE^A^^S: 2 2 *X*+SJ3EAO* 
ID»)A^#g:2 3ttAA-t5Hi]«lflr*©**. 

tt5. z.ne>©**i4, *-^^-^*s«sn±mfM»»« 

2 0t**Lfc9. *©^!S*?«l8i-5fcfelwfljfflStv 
5. 

[0 0 3 5] ±»©«J*t*5^T. WC, m#»±ffiW 

SB 2 o ©is^©-^!] (*o i ) i 

p-p#ikV, «»»F*1 kHzO^tt^KSSiX 
*©KS«»iS±J«*h*. «A£fifc*ft2 4tt-t©R 
S«**A*"t*. IS)fflA^)¥S2 2 14«*5tm 

KlcJ:5*ttI«JW©*aEfc*J»tSB]ffl«**AA 
Lg5ltTV^5 0 mff^fi!t*a'2 4tt-t©IB]JB(S*'l)AA 

[0 0 3 6] SttH«rH*frt5*a*-YS>/lC-frfc* 
so T, *fcl±-t©'>Lttfc*5^T*#±J**«2 4 (4ST(5£ 



BB2001-1 38503 (P2001-1 38503A) 



9 

<D®fcn,mzm<5<®fi (To) &4/&Lm#o±tti 

*ff±*#a2 4tt«^Qtffl^y K~©tfc*J©ffct&«:ff 
[0 0 3 7] ±j*OJ:5 4*«t*Xfcfe^T, P±ttl?Lt 

«ai*#ioMisiofiPSttHa s i2:<, ttmaoasK 

[0 0 3 8] ■*0j@MftlimEMIVp-p# 1 0 
0V~10kV, MjRF^lHz~10kHzO®i 
-CfcStiijE-CfcS. efcttl©£Ktt*WE«lfP©*Jt3 

a»e>tt. i*»b7kvro©H-c*)5t$e>»-»a-c*) 

5. *SbHi«iK©*!i« J ^#J|*ft*K<>J:5* 5 . * 

*<**l<4v\ «*»««*v^, mottle 

JhtttttfBJI IBM L V ^JHfifc 

©ffiIlilHz~10kHzfi>5. fl±tB©»i&tti« 
ffifM#P©*jSii»bl4, 1 00H2~4kHz"Cfc5:i 

[0 0 3 9] 4fc. *«KIRbrtt«*a«i-«ri:# 

-cts. iEa©^l-tt. ioov~iokvroffiir 
hZt&iET'hZ. EflE©*-&fc*Jt*T«tt«±» v»-f*i 

[0040] BiHtuMMRii 2 o ©»{£©-« 

(*©2) t LTNUtmxvW&ZmMIrt,. *JMRJg 
#»2 SBE©»»ttVai5ikV, ftftSlH 

ISSC l m s e cffl©A</t*#KJ££*U*©t«£*ff 
*it5. 2 4 (± ; &©IS:?Ell#$rA^ 

HJBA**fk2 2ttmJIHtm^y KfcJ:« 

2 2 teflPJEgB 5 IE «t K 3 ©F*3$S©JE^ 

*A*Utt»*-CV5. mJl l &**»2 4tt-tOWJIMB* 

[004 1] ifflt:H^5***-f Si^fc-frtotfT 

2 4 tt«ia©Ks*iHia^ < («s 

E©*fe*NiEV a © 1 k Vttffi&WIE^fcJfcC-CteE&S: 
ITS, »tmi:/!iTOII^©^#5rSft5^i:SrflflieLfc 

mjnta^y KK:**v^T*«ta*it#ifcffl-t- a© 

|i % T = 7j;-;UK3©rt»fc*J^TteP±fflifeH»w*P^.P) 
y Kfc*iV*"C, »lfcffl«Kt:!tai**«fci!>ttt]5f«© 



/0 

ffi*fc*Uj:v*#*ftfciE^E;fcfcfc^TWfc©ttff* 
[0 0 4 2] ^©^©WJPSr^ih-t-it. -t©tt© 
tftbZih rrx*li (r©-«"Ctt) »iti-5t©t1- 

trw*ttK«W:ffl*it#ifcm , f * s. 1 1 

45. rntiD. HfcfclfcfrSwitf-e**. d© 
J:5 4stlHtt^SrfTt>*5 4:#©«l|Ltt, ff^ilH^T* 

5c m#4fifc^a 2 4 fcjsit 5«BE©I6»«[V a (DEE^j 

[0 0 4 3] n±m©ifc+fc:*5^Tfi, IVJjXahtbSrtT 5 * 
SE^ 5 V'^fc-fri^-cmff^fiR^a 2 4 f±BUKE©^^ 

T*ff±*#«2 4ttfMHtU^y K^©m*©«*Sr 
20 ffiti-5. 

[0044] _L&©,fc 5 fc, «EE©|ft»fllV a tfMUt 
JEV tK±fl!>»*K!ta#'±CSri:**JfflU 

v>t, &ttafcttfexfe#fc©iiqtt©ff8ifiB#&<. 

tbtB?L©?Lefc*rt-$l2;# 9 fc/h* < 1"5 r t 5 
*fl=K:ov^-CRW*-5. HintBEV t©**£tt«tta 
feK^HSKlIfc 1 0 0V~3 k v<ovmk 

1-5tjgjETfe5. P±mmEttaaB±tb©*^i:ll«l 
0 0~1 0 k Vti>5; iigIET-fe>J, l~7kV©& 

[0045] ftic, «ffetmaiiS*K:o^rRWi- 

5, m#eta^xga©«fiK^yo y^mt LTiii2ic 
st. i2i:ts^T, 2 o f±m#n±a}i£^ 2 ii±m# 

RftgtfK 2 2 14JE*7^,*.H, ? 3 ttWJMA^SH, 
2 4ttm^)^fifc#S:, 2 5(4^-=^-, 3 1a, 3 1 
b , 3 1c, 3 1 d l±m#?tm^ y K, 3 2 litt^K) 

am. 3 3iiw&fft. 3 4i4jpE?tttiiM»#a-e*) 

y K 3 1 a . 31b, 31c, 31di «#P±tH»J^ 
[0 0 4 6] miMitH^y K3 1 a, 3 1b, 3 1c, 

3idii, mmmmz 2<D%nmzmmh^x 

1^5. !32»Cjo^Tw©g|5^tt±a5iat4oTtJ!J, ft 
JUtB-^ y K 3 1 a , 3 1c \*5$fW0>-l5V>'Sm\Z.n 
i-tbti. «IHtm^y K3 l b. 3 1 dl±$lf<$©te* 
©«ffit!9!»tfeHXV>5. m#»±ta^y K©{B!ia5»Ct>^ 

Ic, -off Jcm^nltti-y KSrKltirt-C, — &© 
so ^JUtffl^y KT'l4H?t'C*#4v^ft$r^-t5n±ta?L© 
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[0 0 4 7] wm^mmz 2 , 

LTB£#A(c3#&©#B£lgl*j-r 

(E^-fr-f) i MBWKtt, 
©^liSgft, ^SrlWW-*-5WJ»iSll^4ii 

[0 04 8] El2tC»±^LT)fcV>*S, K^»)««3 2 

Rtte>ivcv*5. ^w^T-m, IliWclK 

at. «»*toiaai*wo*is:i(2t uT^f-yc 

©^-^©^ffil^&lMym^Ett^-CV^o 
[004 9] fttt^ll: 3 3 (4ffiP±ttlteK«r^#qtta^ ? 
K 3 1 a , 31b, 31c, 31d ©3*,\tl5Ktt*S-f 

DEfffciiCTSIMta^S' K3 1 a, 3 1b, 3 1 
c, 3 1 d©*7JpfcfW6**t5. 
[00 5 0] JllffiiiaSiJffll^a 3 4 Ifcta^ y K 3 

la, 3 1b, 3 1c, 3 1 d<DflPEE&5£taf£LT^ 

aimvow. ^jpje l, -c eta $ ff«s«*.as!» s u 
Tfen±afe«oipj£^«#?ta^ffih^*?), a 

J£(fcafflW#& 3 4 14, -7=*-^K3©l*3gp©£^.J£ 
AAfS2 2lc4oTA^$H5ff^tCtBS-t-Sc 

[0051] mj^afcxgii©±»©*jSifc*5v*-c, 

©SS (ttttXto^) fc$jfcfc&3ttti&Xi-5*&«:lJl 
StSi:LTI4, a«W\ #?*»g;WBl»*e>il 

HfiMf&ZfriX^Z, PHSI4, fci*.lilB5 0 mhk S$ 
1 50(ira, f-^f-3 0 0 /i mCD-^tfeSf^U #7*g 

[0 0 5 2] r ©aifc*5lt5*tttB*KH:*3t#«:ia 



(7) 

12 

Bit, littfl^lgftfe^R, 

5. RSSOt 0 yf-*S3 0 0 jimii-5t> #JS£<0i&ft 
*SOf yf-149 0 0 M m-C*»5. It^ot, *fl-Ub 
ttj^y K©P±a?L©E?i]tV^I4 9 0 0 (iramitS. 
[0 0 5 3] MH*$AS*VCV*S7?X 
7f -f *yw^A©S«&«#Mfca&Xg{l©*^ 

Sttfc'fV'frH:, ▼=*-A'K 3 OrtlB 
JiffijSSjg Lfc fc 1 5TM ^*&kf&^mz 4 Stt&Srff Jh 

jS«tiifc*»$*T*5<. ;:©M4gi4, axi-^t 

20 [ 0 0 5 4 ] fcfc, »lH*MBSAAfc*-SHT, m# 
efcttifcI*II©»iMfflJliJ*iM*U «JMfcffl~yKtr* 

fu*-C»ttUfci;:£T», MEifflM»^« 3 4 ttBM 
£«£JPJ£g|5 5 fcffcfc L-^=*-A K 3 ©rtgBSrflPffi-f 
5. r©t#> ■7=^-/1' K 3 ©rtgB©JE^jl4, Itftfr 

t R«iC«ff ItttlMWKII 2 0 life fed* tftKJ££;h/C 

a«J»^M2 0©tft^Sr#RB-) . ^©H^(4H#P±a- 
30 y Kom4K1Ktt&h,3. 

[0 0 5 5] «#P±a^f KRMt**^ ^^SrP±aU, 

r-f A©Sffi i .IttBttftttMl Srtf o X t % 

r©i#, m^©a^i-4t), p±a 

fl.i«ax«B#i©fi5l»©fFS«H^i2:<. p±a?l©?L 
at«f **** D «r/h$ <ts:i ^"C# 5 C Lfc# 0 

40 [o 0 5 6] ^XSr&7-r3&g©Hlitj£-e#iSLfci 
JPEP±aW^g:3 4l4JEi^S^^PlElfB5lC 
«IS+50Sr»Jhl„ ^ = *-^K3 0rt*BlO£EittSft 
^tfftfto. ^©t#, T=*-AK3©rtg8©JE^f4 
9 , *3t#-f V * *: BtU» 2 j»» b *bU 4*4 1 

a. tfc^ 0 -c. m^i4m#p±a^7 k 

Sr© 0 Wit fc*l»»0#»*rff Jh+*. 
so [0 0 5 7 ] ±j&©^X©4 5fc, 3 0 0MmfI&©1i 



(8) 

13 

*IEi^ftXftll0»tefco^T* 0 3, H4fr#HB 

»*iitfcWl*#oBB*:H3t»1-. H3C*J 
2fiB±mSB> 3.tt-7^-;^\.4a, 4 b [*m 
ffi* 4 1 tt?fcttl?L 4 2ttttt&X4Mk 4 3 ttftlfcXtt 
#"C*>4. Gttlttlin2 2:nxto#4 2 tOR 

B&fc^U Pl±m@4a, 4b^ifi^ltV^ 0 ft 

UTS^tntm utB&xttiM 2 dte^-rs r t -eax w 

[0 0 5 8 ] I2l3tc^i-J: 5fc, fl*4 att^x:*-^ 

T x «Stt-e=-*— /uK3 0rt*Bfc*5»t5qtltl?L4 1© 
AP<oEiSfcE«i-5. -Tftfe*), H3fc*5»t5«SI4 
a©fi»l:EIt5. iiifcJ:5, ttWai#S&X»# 
tOMIIlGO*:tSK:ov^TfF»«H3SslS<, £«p± 
IBM©a:lBWI#S)tt5. w*>i#* -tOMWGO 20 
***r±, 3 0 0/im^«o :*itJ:9, KcfcUl 

[0059] *fc % «ffehWWJ»»it^*^-c«^-t5 

ts -t©Je»*tt«BE««Vp-p*s 1 0 0 V- 1 0 k 
V, AftftFtfl kHz-1 0kHzOje»»T*5J: 

[0 0 6 0] ^(0»fittt^Sfettj»fcJ:9»feix« 30 

H*7 f -^o-ffllS:BI4fc^i- Q B4fc*5^-<\ tftNtt 
ntmat*ftX*#i(DMI»G©l|-cfc5, ffitttt£70 

«©£j£tt*n»&ft5»JMtt (£) 

(ft) #*»T»**lTl*4. »»«t*5^TJS«»F 
0>«^2f<&flL «J:tJ«IWJK*5^TlBftG©*#t^ 
lba*KO!ttMftft*ft^5ft«"C*S. 

[0 0 6 1 ] H4fcaW*— tHfc*N*Ttt, mg^liSP 40 

(±7mmJ:!)fc0miii©**SSeSi-5fiB«#J£t^ MIBR 
GI±300 M mWiSXfli*ftSr it), 40 0 m raWiSt 
«Ma 3 0 0 n m&hXhtift^felr* 

[ 0 0 6 2] &&&foWZ^XWR1rZo «Qt 

So ffiUtt, ttS* s i ooo-i oo oooocp 
soasffltfco, «*gs»*a s i o-i°-i o-4 q-i c 
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[oo6 3] &ntttiyom~m^ r t ^t^^i t 

Ttt, fcifctf. &«#iLTfi, COCl 2 s 
HBr, HN0 3s H 3 P0 4> H 2 S0 4> SOCl 2 > S 
0 2 C1 2 , FSO3H, ##mtfbtl& 9 
[0 0 6 4] LTfi, *9 J — A\ n-^n 

/V— >K ^y/p/V-;K n-:/*y-;K 2-^ 
77U-l-:/n/V — /K ter t-^/-/K 4- 

S ; SK, v?^ p a«», h y ^ odSI, ^co 

^K^UV, ^nfl/y, ±Wfi>-fT J t s r 

- hp^^y^ xhp^yfy, 71? hx: M 
yut'^-hy/ix, ^1/dx|> 
y;K -O-^— h y xf/v/ ^ vai^/bT ^ 
^ v ^tli^T.?^, Txjj^ N-^f/bTxy 

2, ^;yy, t^wy^r^^, ^ 

N-^f;^;PA7U\ N, N-i^y^ 
/UaJn/P^T^ K, N, N-v'xf/l/^^AT^ K, Tir 

t>7^ N, N, N* , N' -7^7^/^m 
N-^/Vfcfn y KV, ; i?*^ 

y y *s#v^*Tpy^ ^(Dmt^mm; I, 1-v^p 
n^^y, I, i, i, l-hy 

^nnx^>' > 1, l, l, 2-tF7^ddx^^ 
1, 1, 2, 2-rh7^Dx^y x ^y^nox 
1, 2 - is 9 p nxf uy ( c i s — ) % rl>7 
^Dpxfi/y, 2-^nn^y, 1-^pp-2- 
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^f^D^y, 2-^DD-2-yf^7'B^y, -f 
[0 0 6 5] ±E©«K©I*3, £»T-CB*©*>©tt. 

[0066] &#©»£»*!« o at*© @es 9 ©ssic 

*»i-5fc»fi»"C*>5. »* U*»j£©ttH»4 1 0 5 
10-3 0 0°CT*fct), £f>l-$f*L<»*l 8 0t~2 5 

or-e^s, 1 5o°cx'oh'&^hnm^x.^m^t. v ) 

#5S4l^t<. 3 0 OtJ:0 t)(t!l#tlE^<D|S:jSlt 
NfP**9ffSt<4v\ r© J: 5 fcHilMti©** 
fi, $n±ffi$lfC ■*■©£?£# 5 0R*%J£jLk££©5;i t 

[0067] ±»0«flsfc«»4fctt^»**5 Bttfe 

Rtt. / x/iz-e ate* 9 ± 0 fca*tt**m 
tt«M**fe«Pk sm, an**. 

[0 0 6 8] ±EO P«j*KSrlE«tl;fl:±fc5SBt«» 

-fe/na-;*, Qto-fcfl/xi— **S,fctf-t©Sf3Hfc ; 7^* 
y KJSffi ; ^© y/uffl 

JBJBitJt^o^fttt ; tf ] J U-<<V7u\Z,\>7t 1)^7 
$ KS?©#y (^) 7^y/i'7UW;!K^fy 

;w«tffi ; ^^BtVyfo^utyy^ylMiS 

•ffct'^A' • BKtf=^*a**#oK'='V'5R»ii ; #y 

Uttffi ; 3uK*->*»IB ; #y f vjRtt 
ffi ; *y7t^-/u« ; ^yy*^7t5>?©7^; K 
ttffi ; K§Si#tffi ;^7; ^«ffi ; tfy f=/VT^a-^ 
#fffi^ Joit/^OT^^-y^^^-^tt ; #y f^^f 
ny K>*JJ:t*E:©#a-frfc ; ASSSf© 
3c^fe4^»i¥-&*Wffi«fSrffl^5ridS-C#5. rft 
f>©»tffili, LT£»fciifc<. ftS-fawn? 

[0 0 6 9] 

fcmfctH^y KK±*ttf. etai7LtttaiXtt#i:OlHI» 
cDSF§asH^jE:< . i£ffi?L©?L&l;:ft^3l£ri 5 9 



(9) 

/<> 

£ftS„ **M©BI**3fc«5*jHI:tH^y K 

<. »±lti?L©?LS(c>tti-5 V) <f5rt *s-C 
^ Kfc *J «■ 3 n±aH4e t »ttX*#K:* ft £ ^ItiCfit t 

tf, %±-f5H,ftoMm$:'*>i'X t ir* rile Jit) 
30 PtaSrff5ri^-et 6.' *!60J©ii*^l 21c 
ttfrmJMtttMflfMe iiitf. Ihaai 

[Hi] *«WK*Jlt*mjHta^s' KO«J*0-«l*r 
[HI2] fffflfctilttXKBOttAtryia ytmt VX* 

■rmx&z. 

40 ©EfiSr^1-!2]-efe5, 

[04] m#»lB«©fl**£!tm£j£ttfcH1-53U* 

[^^©IftBJ] 

1 ^ASB 

2 otaiat 

3 K 

4 me 

5 JPESP 

2 0 m#"!fctl3§£fi 
so 2 l m#!3:£#I3: 
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2 2 JE*7AA#« 
2 3 

2 4 m*4**a 

2 5 



i7 



31a, 31b, 31c, 
3 2 jMIMMftlff 

3 3 

3 4 ftEebtbffifll^ll: 



3 1 d minfctH' 



■y K 



111 



(8) 




ttms 



[B2] 



S1 



22 s 



23 



25 
J- 



z: 



24 



34 

L 

4 ttEttUffiWH* 



31a 



I 9531 



20 «ffR£mi«t«B9l 



31b 



( 31c 



32 



3ld 



-33 
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(5D int. ci. 7 MauiE* f i r-^-r (#%) 

B 0 5 D 1/04 B 4 1 J 3/04 1 0 1 Z 

1 0 1 Y 

F 2C056 EA04 EC07 EC32 EC38 FB01 

4D075 AA09 AA35 DA06 
4F034 AA04 BA07 BB15 
4F035 AA04 BA02 BB03 CD03 
4F041 AA02 AB01 BA04 BA13 BA21 
BA38 
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